Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.028; wR factor = 0.074; data-to-parameter ratio = 18.8.
In the title phenanthrenone compound, C 18 H 13 NO 2 S, the dihydrophenanthrene ring system is not planar, with its central ring distorted to a screw-boat conformation. The essentially planar thiazole ring [maximum deviation = 0.005 (1) Å ] is inclined at an interplanar angle of 23.36 (5) with respect to the mean plane through the dihydrophenanthrene ring system. In the crystal packing, intermolecular O-HÁ Á ÁN hydrogen bonds link the molecules into infinite chains along the a axis. Weak intermolecular C-HÁ Á Á interactions further stabilize the crystal packing.
Related literature
For general background to and applications of phenanthrenone derivatives, see: Bloom (1961) ; Kumagai et al. (1997) ; McClellan (1987) ; Meyer & Spengler (1905) ; Milko & Roithova (2009) ; Mustafa et al. (1956) ; Nel et al. (2001) ; Schuetzle et al. (1981) ; Shimada et al. (2004) ; Zhang et al. (2004) . For ring conformations, see: Cremer & Pople (1975) . For related structures, see: Jones et al. (2002) ; Li et al. (2003) ; Sun et al. (2007) ; Wang et al. (2003) . For the stability of the temperature controller used for the data collection, see: Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of C8-C13 and C2-C7 rings, respectively. Symmetry codes: (i) x þ 1 2 ; Ày þ 3 2 ; z; (ii) Àx À 1 2 ; y þ 5 2 ; z þ 1 2 ; (iii) Àx þ 1 2 ; y þ 3 2 ; z þ 1 2 ; (iv) Àx þ 1; Ày þ 1; z þ 1 2 .
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 Research interest in phenanthrenequinone can be traced back as early as 1905 (Bloom, 1961; Meyer & Spengler, 1905) .
Phenanthrenequinone and its derivatives possess a wide range of activities, especially biological and pharmaceutical. For example, phenanthrenequinone is one of the major quinones in diesel exhaust particles (Milko & Roithova, 2009 ), which plays a negative role in inducing pathogenic processes such as lung cancer (Schuetzle et al., 1981) , allergies (McClellan, 1987) or asthma (Nel et al., 2001) . Phenanthrenequinone has also been reported to be a good substrate for microsomal NADPHcytochrome P450 reductase and that superoxide and hydroxyl radicals generated during redox cycling of the quinone by this flavin enzyme mainly participate in the DEP-prompted oxidative stress (Shimada et al., 2004; Kumagai et al., 1997) .
The photochemistry of phenanthrenequinone has been investigated early in 1956 (Mustafa et al., 1956) . In recent years, more complex products have been obtained in photoreactions of oxazoles with phenanthrenequinone (Zhang et al., 2004) .
The crystal structures of 2-(4-hydroxy-3,5-dimethoxyphenyl)-1H-phenanthro[9,10-d]imidazole methanol solvate (Sun et al., 2007) and 2,2,2-tris(cyclohexyloxy)-4,5-(2',2''-biphenylo)-1,3,2-dioxaphospholene (Jones et al., 2002) have been reported. Due to the importance of phenanthraquinone derivatives, we report here the crystal structure of the title compound.
In the title compound ( Fig. 1) , the 1,2-dihydrobenzene ring (C1/C2/C7/C8/C13/C14) of the 9,10-dihydrophenanthrene ring system (C1-C14) is distorted towards a screw-boat conformation as observed in a previously reported structure , with puckering parameters of Q = 0.4466 (13) Å, θ = 67.55 (18)° and φ = 320.40 (19)° (Cremer & Pople, 1975) .
In the 1,2-dihydrobenzene ring, atoms C1 and C14 deviate by 0.2034 (13) and -0.4508 (12) Å, respectively, in opposite directions from the mean plane through the remaining four atoms. The thiazole ring (C16/N1/C17/C18/S1) is essentially planar, with a maximum deviation of 0.005 (1) Å at atom C16. The interplanar angle formed between the thiazole ring and the mean plane through the 9,10-dihydrophenanthrene ring system is 23.36 (5)°. The geometric parameters are consistent with those observed in closely related 9,10-dihydrophenanthrenone structures Li et al., 2003) .
In the crystal packing, intermolecular O2-H1O2···N1 hydrogen bonds (Table 1) link the molecules into one-dimensional chains along the [100] direction (Fig. 2) . The crystal packing is further stabilized by weak intermolecular C5-H5A···Cg1, C12-H12A···Cg2 and C18-H18A···Cg1 interactions (Table 1) , where Cg1 and Cg2 are the centroids of C8-C13 and C2-C7 benzene rings, respectively.
Experimental
The title compound was one of the products from the photoreaction between phenanthrenequinone (1 mmol) and 2methylthiazole (4 mmol) in acetonitrile (50 ml). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.53518 (2) 0.49600 (5) (6) 0.0181 (7) −0.0007 (5) 0.0017 (5) 0.0022 (5) C18 0.0170 (6) 0.0262 (7) 0.0156 (7) −0.0048 (5) −0.0008 (5) 0.0072 (5) Geometric parameters (Å, °) C18-S1-C16 90.30 (7) C9-C10-H10A 119.9 C14-O2-H1O2 107.7 (13) C10-C11-C12 119.98 (12) C16-N1-C17 111.03 (11) C10-C11-H11A 120.0 O1-C1-C2 123.35 (12) C12-C11-H11A 120.0 O1-C1-C14 122.59 (12) C11-C12-C13 120.21 (12) C2-C1-C14 113.93 (11) C11-C12-H12A 119.9 C3-C2-C7 121.31 (12) C13-C12-H12A 119.9 C3-C2-C1 119.04 (12) C12-C13-C8 120.08 (12) C7-C2-C1 119.64 (12) C12-C13-C14 119.90 (11) C4-C3-C2 119.52 (13) C8-C13-C14 120.01 (11) C4-C3-H3A 120.2 O2-C14-C13 113.16 (10) C2-C3-H3A 120.2 O2-C14-C1 113.02 (10) C5-C4-C3 119.81 (13) C13-C14-C1 109.04 (10) C5-C4-H4A 120.1 O2-C14-C15 104.96 (10) C3-C4-H4A 120.1 C13-C14-C15 109.78 (10) C4-C5-C6 120.89 (13) C1-C14-C15 106.59 (10) Hydrogen-bond geometry (Å, °) Cg1 and Cg2 are the centroids of C8-C13 and C2-C7 rings, respectively. Symmetry codes: (i) x+1/2, −y+3/2, z; (ii) −x−1/2, y+5/2, z+1/2; (iii) −x+1/2, y+3/2, z+1/2; (iv) −x+1, −y+1, z+1/2. supplementary materials sup-8 
